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Abstract

The entrained droplet fraction is an important parameter in‘annular two-phase flow, as its correlations
are key inputs in flow simulation codes for the prediction of pressure drop and critical heat flux or
dryout. Investigators have stressed the importance of extending the validity range of current
correlations so that more conditions are covered. This could be achieved for example by including
fluids with higher viscosities, a wider range of operating pressures, and increase in the size of pipes
used for experiments (most of the data in the literature are from pipes of 50 mm diameter and below).
In attempt to improve the latter, experiments were conducted in a 101.6 mm gas—liquid flow loop at
Cranfield University’s Oil and Gas Engineering Laboratory and data on the fraction of droplets were
collected in the annular flow regime by measuring the film velocity, from which the droplet fraction
was calculated. Comparison of the film velocity by this method and by a mass balance showed close
agreement. A capacitance Wire Mesh Sensor was used for flow visualisation in order to distinguish
between annular and churn flow. In order to arrive at an improved correlation, over 1,300 data points
were gathered from other published works. These include air—water studies where large pipes of up to
127 mm in diameter were used. The others were from small-diameter pipes and for refrigerant, steam—
water, air-water, and air—glycerine flows. Since in the annular regime, the gas flow entrains liquid
droplets into the core, their presence alters the properties of the gas core. Therefore, accurate
predictions are pivotal for the energy efficient design and operation of facilities in the petroleum and
nuclear power industry. The correlation obtained here showed good agreement with the collected
databank.
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